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ABSTRACT Engaging private landowners in the conservation of American woodcock (Scolopax minor; hereafter, wood-
cock) in the northeastern United States is important because most forests in the region are privately owned. For this rea-
son, a consortium of conservation agencies in the region has been encouraging private landowners to create young forest 
vegetation types. This study summarizes the achievements and lessons learned through 3 components of a collaborative 
outreach program as practiced in Rhode Island, USA since 2008: 1) providing technical and financial assistance to pri-
vate landowners to support woodcock habitat creation, 2) developing a woodcock management demonstration area in the 
Great Swamp Wildlife Management Area to support research and landowner trainings, and 3) conducting research on 
landowner involvement in the creation of young forest. We found that the financial and technical assistance was an import-
ant factor motivating private landowners to create young forest. Furthermore, response to a follow-up questionnaire after 
our trainings was encouraging; 83% of the participants followed up with forest management on their own properties, and 
creation of young forest was the most common activity. The woodcock demonstration area strongly supported the train-
ing programs by allowing landowners to see regenerating clearcuts of 4 different ages in close proximity, and it was used 
as a research site to determine how woodcock selected certain-aged young forest patches. Our spatial analysis confirmed 
that the extent of young forest created in Rhode Island during the 7 years after 2004 was almost double the extent created 
during the previous 7 years, and that private landowners created more habitat than either government agencies or nongov-
ernment organizations. We conclude that private landowners can play an important role in the conservation of woodcock, 
and recommend an expanded outreach program to mobilize them.
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American woodcock (Scolopax minor; hereafter, woodcock) 
populations in the eastern United States have declined by 
roughly 1% per year since 1968 (Cooper and Rau 2013), a 
decline linked to the loss of young forest vegetation types 
(McAully et al. 2005, Kelly et al. 2008). Private landowners 
are critical to the conservation of woodcock in southern 
New England, where private ownership of forests is 77% 
in Connecticut, 79% in Massachusetts, and 85% in Rhode 
Island (Butler et al. 2011). For this reason, a consortium of 
federal, state, university, and private conservation agen-
cies in Rhode Island has been collaborating since 2008 to 
encourage private landowners to create habitat for wood-
cock and other species that require young forests.
The consortium is led by 4 agencies—the Rhode Island 
Department of Environmental Management (RIDEM), 
the University of Rhode Island (URI), the USDA Nat-
ural Resources Conservation Service (NRCS), and the 
Rhode Island Resource Conservation and Area Devel-
opment Council (RC&D)—and has received valuable 
support from several other agencies, including the USDA 
National Institute of Food and Agriculture (through URI 
Agricultural Experiment Station), the RI Forest Conser-
vators Organization, and the Ruffed Grouse Society. The 
program has included 3 main components: 1) provid-
ing technical and financial support to motivate private 
landowners to create young forests on their properties, 2) 
creating a 40-ha woodcock management demonstration 
area for research and training purposes, and 3) conduct-
ing research on landowner involvement in the creation of 
young forests. The purpose of this manuscript is to doc-
ument the lessons learned through this integrated pro-
gram and to offer recommendations for an expanded out-
reach program to private landowners in the northeastern 
United States.
Study Area
Our study area for our larger-scale spatial analyses and 
for engaging private landowners in forest management 
included the state of Rhode Island. Our study also focused 
on the 40-ha woodcock management demonstration area 
in the Great Swamp Wildlife Management Area, South 
Kingstown, Rhode Island, USA. The RIDEM Division of 
Fish and Wildlife initiated forest cutting in 1995 within 
an area that was formally designated in 2008 as a wood-
cock habitat demonstration area. RIDEM created this 
demonstration area to support the Woodcock Conserva-
tion Plan for New England/New York, which proposed 
developing demonstration areas on public lands to show-
case exemplary habitat management for woodcock and 
other young-forest-dependent wildlife (Williamson 2008). 
RIDEM selected the Great Swamp Wildlife Management 
Area for this demonstration area because its approximately 
1,050 ha of wetland forest and 325 ha of upland forest were 
largely in older age classes (60 to 100 years old). The stated 
objectives for the Rhode Island woodcock demonstration 
area were to: 1) manage young forest vegetation types for 
woodcock and other wildlife, using Best Management 
Practices, 2) monitor woodcock and songbird response to 
habitat management, 3) measure key habitat features, and 
4) create educational materials and opportunities for pri-
vate landowners. Given the importance of this demonstra-
tion area for landowner training and research, we briefly 
describe in the Results how the demonstration area was 
developed and how it has been utilized.
Methods
TeChniCAl And finAnCiAl SuppoRT 
To pRivATe lAndowneRS
The consortium organized a number of training events 
each year for private landowners, including the annual 
Rhode Island Coverts Workshop, a 3-day event that 
included classroom and field-based training related to cre-
ating young forests. We also encouraged private landown-
ers to apply for technical and financial support from the 
NRCS Environmental Quality Incentives Program (NRCS 
2017) and the URI-NRCS Regional Conservation Partner-
ship Program (URI 2017). In 2014, we conducted a sur-
vey of private landowners who created young forests after 
having participated in a Rhode Island Coverts Workshop 
between 2008 and 2012 (Buffum et al. 2014). We provide a 
summary of these survey findings and a follow-up analysis 
of NRCS technical and financial support targeted to create 
young forest.
SpATiAl AnAlySiS of young foReST vegeTATion
Our spatial analysis compared the extent of young forest 
vegetation created in Rhode Island during 2 7-year peri-
ods (1997–2004 and 2004–2011) by private landowners, 
government agencies, and non-government organizations. 
We used ArcGIS version 10.4.1 (Environmental Systems 
Research Institute, Redlands, CA) with datasets and imag-
ery that are publicly available on the Rhode Island Geo-
graphic Information System (RIGIS 2017); land use/land 
cover (1997, 2004 and 2011); conservation status (2014); 
and imagery (1997, 2004, 2008, 2011, 2016). We identified 
parcels with an area ≥1 ha that were classified as forest 
in 2004 and as non-forest in 2011. We used the 2004 and 
2011 imagery to confirm that the plots had been clearcut. 
We used the 2016 imagery to exclude plots that had already 
been converted to land uses other than young forest by 
2016. Finally, we classified the ownership status of the 
remaining young forest plots into 6 categories of conser-
vation land (state, federal, municipal, land trust, non-gov-
ernmental organization [NGO], private) and 1 category 
of non-conservation land. We compared the results to 
data from a previous study that used a similar approach to 
assess the extent of young forest vegetation types created 
between 1997 and 2004 (Buffum et al. 2011).
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Results
SuppoRT To pRivATe lAndowneRS
Follow up by private landowners after attending our 
trainings was encouraging—our survey found that 83% 
of landowners who had attended the Coverts Workshop 
≥6months before the survey had already followed up by 
preparing a management plan or implementing forestry 
activities on their properties, with the most common activ-
ity being the creation of young forest (Buffum et al. 2014). 
The main factor affecting how quickly they implemented 
forest management activities after the training appeared 
to be whether they had completed a forest management 
plan, a process that can take up to a year. Eighty percent 
of participants with management plans had already imple-
mented some forest management activities.
The size of forest holdings did not affect the likelihood 
of follow-up after the training. Participants owning ≥20 ha 
of forest mentioned several advantages of having larger 
forest holdings when creating young forest vegetation 
types: greater flexibility in site selection, fewer conflicts 
with neighbors who do not like clearcuts near their prop-
erty boundaries, and greater ability to engage loggers who 
often prefer larger jobs. Participants with smaller holdings 
were less likely to be interested in earning income from 
their forests or to have sold timber or firewood. However, 
they were equally likely to have conducted forest manage-
ment before attending the training, and to have followed 
up after attending the training.
Landowner awareness about the importance of young 
forests was low. All of our training participants had a 
strong interest in wildlife, but few were aware before 
attending the training that so many wildlife species 
depended on young forests or that this vegetation type was 
declining in New England. Many viewed clearcutting neg-
atively, and 33% said they probably would not have imple-
mented any clearcuts if they had not attended the training. 
Financial and technical assistance from NRCS was an 
important motivating factor; 84% of the landowners who 
implemented activities after attending the Coverts Work-
shop received support from NRCS, and 47% said they 
would probably not have implemented the activities with-
out the financial assistance. However, many participants 
were not aware about NRCS financial assistance programs 
before attending our training.
woodCoCK demonSTRATion AReA
After the plan for the woodcock demonstration area was 
formally submitted in 2008, RIDEM almost tripled the 
extent of young forest vegetation to 33.17 ha with 4 more 
clearcuts in 2012 and 2017 (Table 1 and Fig. 1). The aim was 
to create a mosaic of young forest stands of different ages 
adjacent to mature forest and open fields. The planned 
clearcuts were marked by wildlife biologists and foresters, 
and offered for sale at open bid to local commercial loggers. 
The payments from the loggers covered all of the costs of 
the habitat-creation program. The loggers were instructed 
to leave 1–2 mast-producing trees per ha as a food source 
for wildlife and 1–2 standing dead snags per ha as habitat 
for cavity nesters. All downed woody debris was retained 
on-site scattered or in small brush piles. As our experi-
ence grew, we planned larger patch cuts (>4 ha each) and 
reduced the stand reentry time to accomplish our origi-
nal goal of a 25-year rotation for the entire area. For more 
information about the site, see Timberdoodle.org (2017).
Initially we encountered some opposition to creating 
these clearcuts, the purpose of which was misunderstood 
by some citizens who visited the area for recreational pur-
poses. We responded to these complaints through educa-
tional presentations about the habitat program, stressing 
that the clearcuts were necessary to preserve biodiversity 
within the management area by creating young forests that 
so many wildlife species depend upon.
RIDEM and URI started a pilot research program in 
2008 to examine the impact of the young forest manage-
ment on woodcock and other bird species (Masse et al. 
2013, Masse et al. 2014, 2015). In brief, we captured male 
woodcock on their singing grounds and fitted them with 
backpack-style transmitters. The telemetry data included 
locations, movements, survival, and habitat use by wood-
cock, expanding knowledge of local woodcock and the 
impact of the demonstration area. Basic home-range and 
habitat-use data included dominant forest type used, age 
class, stem density, overstory density, and earthworm 
biomass. We also used point-count surveys to assess the 
impact of habitat management on other high-priority 
avian species.
We determined that all of the habitat needs of wood-
cock residing in the Great Swamp Wildlife Management 
Area during spring through fall could be met because 
roosting meadows, daytime feeding areas, and singing 
grounds were available. Some important findings were that 
Table 1. Timing and combined area of young forest 
habitat patches produced by Rhode Island Department 
of Environmental Management Division of Fish and 
Wildlife as part of the creation of an ca. 40-ha woodcock 
management demonstration area in the state-owned 
Great Swamp Wildlife Management Area, South 
Kingstown, Rhode Island.
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1) 83% of the daytime feeding areas were located in wetland 
deciduous forests, 2) average stem density within home 
ranges was 9,500 stems per ha, and 3) earthworm bio-
mass was significantly higher within home ranges than in 
other nearby forests. The importance of the habitat man-
agement for other avian species was an additional benefit 
that supported the habitat management program goals, as 
39 species of birds were identified using the managed areas, 
including several species of high conservation concern.
We used the demonstration area to educate university 
wildlife classes, visiting scientists and symposiums, and 
private citizen forestry associations, and for targeted pri-
vate landowner outreach programs such as the Rhode 
Island Coverts Workshop. The demonstration area allows 
our team of scientists to communicate directly with pri-
vate landowners about the impact they can have on wild-
life by employing basic habitat management practices on 
their properties. We plan to install a series of interpretive 
signs to further educate the public about woodcock habitat 
requirements. URI graduate students and faculty are work-
ing with RIDEM to design interpretive signs with informa-
tion about woodcock roosting grounds (Fig. S1), singing 
grounds, feeding grounds, nesting cover, and other topics 
(Monahan 2012).
SpATiAl AnAlySiS of young foReST CoveR TypeS
The amount of young forest created in clearcuts of ≥1 ha 
in Rhode Island increased from 37.9 ha/year during the 
period of 1997–2004 to 73.9 ha/year during the period of 
2004–2011 (Table 2). In both periods, most of the young 
forest was created on privately-owned land without any 
conservation status, which applies to most landowners 
who apply for NRCS support. Most of the young forest 
produced on conservation lands was created by municipal 
organizations during the first period, and by the State of 
Rhode Island in the second period. In both periods, most 
of the young forest that was subsequently converted to 
other land uses was for residential and commercial con-
struction, with much smaller amounts used for agriculture, 
gravel mines, and lawns. Most of these conversions took 
place within a few years; our analysis of the 2016 imagery 
revealed that only 7% of the young forest created between 
1997–2004 that was still forest in 2008 was converted to 
other land uses by 2016.
These findings on the extent of young forest cre-
ated on state land are consistent with data compiled by 
RIDEM, which show that the extent of clearcuts on state 
land increased considerably after 2004 (Fig. 2). This trend 
can be expected to continue due to planned clearcuts in 
2018 and 2019 at the same level as the 2017 cuts. NRCS 
support to private landowners for creating young forest in 
Rhode Island also increased since 2006. The annual extent 
of young forest created by private landowners with sup-
port from NRCS for early successional habitat practices 
during 2012–2017 was almost 3 times the annual extent 
during 2006–2011.
Discussion
Our findings highlight the importance of educating land-
owners about the value of young forest cover types for 
wildlife. Awareness of this issue before attending the train-
ing was unexpectedly low, considering that the partici-
pants already had strong interest in wildlife. This applied 
to several participants who had already prepared forest 
management plans before attending the training, which 
suggests that their consulting foresters did not stress the 
importance of creating young forest during the process 
of plan preparation. Thus, we believe that consulting for-
esters as well as landowners could benefit from training 
about the ecological importance of young forests. This is 
especially important consider-
ing that many landowners have 
negative perceptions about 
clearcutting (Berlick et al. 2002).
Our findings also suggest 
an opportunity for outreach 
programs in southern New 
England to target landown-
ers with small forest holdings. 
Other studies have reported 
correlations between larger for-
est holdings and more active 
forest management (Ricken-
bach and Kittredge 2009) and 
greater participation in forestry 
programs (Poudyal and Hodges 
2009, Ma et al. 2012). However, 
our participants with smaller 
holdings were equally likely to 
Table 2. Amount of young forest created in Rhode Island between 1997–2004 and 
2004–2011 by fee ownership type based on clearcuts of ≥1 ha that had not been 
converted to non-forest land use 5 years after the end of the period.
Fee Ownership Conservation Status
1997–2004 2004–2011
Ha % of total Ha % of total
State Conserved 7.4 3 55.4 11
Federal Conserved 0.0 0 2.7 1
Land Trust Conserved 8.6 3 7.0 1
Municipal Conserved 81.4 31 49.3 10
NGO Conserved 0.3 0 20.1 4
Private Conserved 3.6 1 3.6 1
Private Non-conserved 164.1 62 378.9 73
Total 265.3 100 517.0 100
Total per year 37.9 73.9
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follow up with management practices on their properties 
after the training. We believe that landowners with small 
holdings can make a valuable contribution by creating 
woodcock singing grounds, which can be achieved with 
clearcuts as small as 0.2 ha (Kelley et al. 2008), although 
cuts ≥0.6 ha would also provide suitable habitat for many 
shrubland bird species (Askins et al. 2007). Landowners 
with small holdings can also support wildlife species such 
as New England cottontail (Sylvilagus transitionalis) that 
require much larger habitat patches if their properties are 
near existing patches of young forest (Buffum 2016).
The financial and technical assistance offered by NRCS 
was an important motivating factor for the landowners 
who attended our training sessions. We agree with Daniels 
et al. (2010), who reported that profit was not the primary 
objective of many landowners, but that the financial incen-
tives increased the area of forest owners were willing to 
manage. We strongly endorse the current NRCS program 
of providing financial support for the preparation of for-
est management plans, an important first step in creating 
wildlife habitat. We recommend that these important tech-
nical and financial assistance programs be promoted more 
widely, and that simpler descriptions of NRCS forestry 
programs and application procedures be developed.
The woodcock demonstration area has been extremely 
valuable for our outreach program because it allows land-
owners to see regenerating clearcuts of 4 different ages 
in close proximity, which makes them much more com-
fortable with the idea of clearcutting. The scale of habitat 
management in the demonstration area can be intimidat-
ing for some private landowners, but our training sessions 
also include visits to private landowners who have imple-
mented smaller-scale habitat-creation activities. Several 
authors have emphasized the benefits of peer-to-peer 
learning as an effective approach to motivate landown-
ers (Rickenbach and Kittredge 2009, Ma et al. 2012). We 
believe that exposing participants in our training sessions 
to both small- and large-scale habitat management activ-
ities is an effective strategy, and the feedback from those 
who attended training sessions has been highly favorable.
We are far from creating the amount of young forest in 
Rhode Island that wildlife biologists have recommended to 
stabilize populations of woodcock and other species that 
require this vegetation type. For example, Dettmers and 
Rosenberg (2000) proposed addressing population objec-
tives for priority shrubland bird species by maintaining 
young forest on 10% of forests in southern New England, 
which is almost double the current extent in Rhode Island 
(Buffum et al. 2011). The 2008 Woodcock Conservation 
Plan proposed an even more ambitious program of main-
taining shrubland and young forest on 27% of forests in 
Rhode Island, which would require a greatly increased 
amount of clearcutting. Nevertheless, we were encouraged 
to see that the amount of young forest created per year in 
Rhode Island doubled after 2004, and that most of this 
increase was due to the efforts of private landowners. We 
cannot attribute all of this increase to the efforts of our 
consortium, but we are confident that our integrated pro-
gram has made a positive contribution and that further 
increases are possible if we intensify our efforts. It is also 
clear that private landowners can play an important role in 
the conservation of woodcock in our region and elsewhere, 
and we recommend an expanded outreach program to 
mobilize them.
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Figure 1. Location of young forest patches produced by the Rhode Island 
Department of Environmental Management Division of Fish and Wildlife 
during 1995 to 2017 as part of the creation of an ca. 40-ha woodcock 
management demonstration area in the state-owned Great Swamp Wildlife 
Management Area, South Kingstown, Rhode Island, USA.
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Figure 2. Total amount (ha) of young forest produced by Rhode Island 
Department of Environmental Management Division of Fish and Wildlife on 
state-owned land during 1995 to 2017 in Rhode Island, USA.
Figure S1. Design of an interpretive sign for the woodcock management demonstration area in the state-owned 
Great Swamp Wildlife Management Area, South Kingstown, Rhode Island, USA.
